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WINTER- 14 EXAMINATION

17411 (FMM) Model Answer

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the

model answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try

to assess the understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more

Importance (Not applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in the

figure. The figures drawn by candidate and model answer may vary. The examiner may give credit for any
equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant

values may vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer based
on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent

concept.
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Q1A b)

) 02 marks

Q1A c) Continuity equation:
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Q1A d)
. The forces exerted by the jet of water on curved plate at the centre in the directions
of x and y are
F, =paVIV, -V, ] =paVIV cos 6 - (-V cos ¢)]
=paV[VcosB+Veoso]
= paV? [cos 8 + cos ¢]
F,= paVIV,, -V, ] =paVIV sin8 - Vsin ]
= paV? [sin 6 - sin 0],
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Q1A g) Types of draft Tubes
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Q1A h)

NPSH: 1+/63 /1,+ /131 &+ 7
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Q1B a)

Q1B b) Inverted U tube Differential Manometer
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QlBc) iii) Laws of fluid frictional for turbulent flow. (Stating laws 04 marks)

Q2 a) Advantages of Mechanical Gauges
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Q2c¢)
Efficiency of the jet (n) i Output of the jet per second

Input of the jet per second

Diameter of the jet, d=10cm = 0.1 m
Area, a= = =X (1) = 007854 m?
4 4
Velocity of jet, V=15 ms
Velocity of the plate, u= 6 mis.

() The force exerted by the jet on a moving flat vertical plate is given by equation
F.=pa(V- uj:
= 1000 x 007854 x (15 - 6)° N = 636.17 N.
(i) Work done per second by the jel
= F, X u=0636.17 x 6 = 3817.02 Nm/s.

where output of jet/sec = Work done by jet per second = 3817.02 Nm/s

input per second

i

Kinetic energy of the jet/sec

| [ mass Mage] ’ ] .
gt Bt o ! o
< -[ = ]1 = >(paV) x V= Zpa v
] :
= = % 1000 x .007854 x 15 Nmv/s = 13253.6 Nm/s
i 3817.02 _
of the jet = ——— = (0,288 = 28.8%. .
ALY ® TaNeE ey
Q2 d) Given data
-.) -) . ?-0)) -A -)))B
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Q2 e) i) Hydraulic gradient line (HGL) : It is defined as the line which gives the sum of pressure head (p/w)
and datum head (z) of flowing fluid in a pipe with reference to some reference line. It showing the pressure

head of a flowing fluid in a pipe from the centre of the pipe. HGL may rise or fall depending upon the pressure

changes.
TEL
(PIw+V*/2g+Z)
HGL
A
(P/Iw+Z)
Reference line
ii) Total Energy Line: (TEL)
/ ' b # 0
) E ) #
Ll 2 L]
' 0 S (
P v’ inti
TEL=—+—+z (Sketch 1Mark, Description 3 Marks)
W 2g
Q2f) 04 marks
Given :

Height of water, Zy=2m ‘

Height of oil, Zy=1m 10
Sp. gr. of oil, 5,=08 i
Density of water, Py = 1K) kjt!.fm* 1

Density of oil, P2 = Sp. gr. of oil X Density of water 20
= 0.8 x 1000 = 800 kphn' |
L

pressure intensity at any poimnt is given h}.'

p=pxgxr.

pressure Aq the bottom. i.e.., at i

P=EPaXgZa+py X gxZ =800 x981 x 1.0+ 1000 x 981 x2.0

27468 nijem?® = 2.7468 N/em®.

o'

= 7848 + 19620 =27468 N/m’ =
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Q. No. 3 Attempt any four of the following

Marks)

a) Difference between impulse turbine and reaction turbine. (04

Sr. Impulse Turbine Reaction Turbine

No.

1 All the available pressure head is converted | Only part of the pressure head is converted
into velocity head. into velocity head.

2 First water flows through the nozzles and The water is first guided by the guide blades
then impinges on the buckets. and then flows over the runner vanes.

3 Pressure of the flowing water remains The pressure of the flowing water decreases
unchanged and is atmosphere pressure. after flowing over the vanes.

4 Wheel must not run full of water as there is | The runner must run full of water in a closed
access for air between the vanes and wheel. | conduit as there is no access for air to enter

the turbine.

5 Water may be admitted over a part or Water must be admitted over the whole
whole of the wheel circumference. circumference of the runner.

6 It is possible to regulate the flow without It is not possible to regulate the flow without
loss of efficiency. loss of efficiency.

7 Running speed is slow Running speed is high.

8 Repair is easy. Repair is difficult.

Q. No. 3 b) Classification of Hydraulic turbines

L] w 2

(04 Marks)
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Q. No. 3 ¢) Inlet and outlet velocity triangles for Francis turbine. (02 Marks each along with meaning)

Vi) ————

Vwl- velocity of whirl at inlet Vw2- velocity of whirl at outlet

ul- Tangential velocity of wheel at inlet u2- Tangential velocity of wheel at outlet

V1- absolute velocity of water at inlet V2- absolute velocity of water at outlet

Vrl-relative velocity of water at inlet Vr2-relative velocity of water at outlet
Vfl-axiale velocity of water at inlet Vf2-axiale velocity of water at outlet

Q.No.3d)H=25m, F=2.2 kN =2.2 x 1000 N, C,=0.99, Dia. of jet d="?
Velocity of jet, V=C, 2gH=099x 2x9.81x25
V=21.95 m/sec 02 marks
Force on the plate, F=waV?/2g
2.2 x 1000= 1000 x ( /4) x d* x (21.95)*

Dia of jet d=0.076 m 02 marks

Q. No. 3 e) Given data

Circular plate d=6 m A =E d? =7.0685 m* I A
I

Distance DC=3m BE=9m
Distance of C.G. from free surface G
h=CD+ GC sin 8 = 3+3 sinf

Sin@ = AB/BC=BE- AE/BC=4-DC/3=9-3/6=1
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h=3+3x1=6m
Total Pressure (F)

F=pxgxAxh=1000x9.81 x 7.0685 x 1 =69341.985 N 02 marks
Centre of pressure (h*)

h* = (Igsin®®/Ah)+h Ig- ( /64)xd” =63.63 m*
h*=(63.63x1)/(7.0685x6)+ 6 h*=15+6=75m 02marks

Q. No. 3f) Capillary tube dia. = 2 mm = .002 m, Sp. gravity = 0.8, h=15 mm=0.015, =25",
Density =0.8 x 1000= 800 01 Marks
h=4 cos / gd

0.015 =4x xcos25/800x9.81x.002 =0.65 N/m 03 Marks

Q. No. 4 Attempt any Two of the following

a) Kaplan Turbine (Sketch 3 Marks, Construction & Working 3 Marks)

Working: 2 "9 #
/ O - - - L]

L] B) L] 7 L] Ll

L] O L]
Q. No. 4 b) Jet pump: (Sketch-03 marks, Explanation- 03 marks)
=" # # '

L] L] /
1 ' $$
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SucunnH ::
pipe 4

From well
Jet unit assembly Jet pump set up
Q. No.4¢c)
7 *D- ) > ¢ - AQ) #
& & -1 ¢ 7.-.0) - .0 ¢
* -0) t5 + H -10J3-) 10
? - -K-L
/ " , #
4o TN _ X025X1450 _ ooo
- 60 60
Discharge is given by Q =nD,B, x V,,
@ _ _ oilo

=2.80 m/s.

'I.H'f = =
" nD,B, ®x025x.05
gH,  981x13

Vo VY, x1898
981x13 _ 981x13

Using equation (19.8), TN,.. =

. = = = 8.95
"2 " N X 1898 0,75x 18.98
From outlet velocity triangle, we have
¥ .
@no=—2% =229 _ 0279
(1, - v_,‘] (1898 -8.95)

o =tan”! 0.279 = 15.58 or15°35". Ans.
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Q- p @)
Givers Data -

v = 2.5 m|sec
2z 3oc™ zZo3m

Viz= 2 mls

-_"nl: ZD £y = ﬂ'l—m "-'E‘z_ q
‘ 2
. 2 .E”' [E!HGJ!- and Ha ave -the
Siscragiet in @ike 1, 2,203
By 2 15 ey 2 015N
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b) (river Dodq ' -

= r 25 CcAn = U250

R D2 Vv,
e S SOCTN = 05T -, r"-«.-", .
= e
@ = 350 Wit | sec
= U'%E‘Dmg.ﬂSf{
V - ﬂ - G'EJE
V2L T ——— = Tiaps ™ le
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Vo = (=X . e %5
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e ff DD
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he = CV1'vL)L

=2
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2z A rF)
he = hsig o of Pk 7
] (02+02 marks)
Q5 c) water hammer effect:-
Effects of water hammer:- (02 marks)

v
+
I( 6

'
e N )

Remedies for water hammer: (02 marks)
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Q5d) (04 Marks)

Sell priming devices

Self priming devices are separate devices that can be attached to the pump for auteomatic
priming of pump. The pumps having such attachment are called self priming pumps. The
following are the commonly used attachments Tor self priming:

(1) An air pump may be fitted o the suction side, which can be allowed o ron in parallel
with the centrifugal pump. It exhawsts air from the suction pipe and discharges 1o
delivery pipe which is open, Becanse of the continuous sucking action of the air
pump, water from the sump also will get sucked and get delivered in the delivery pipe.
It flows and fills the pump casing, thus starting delivery from the pump.

(i) A separate chamber attached 1o the casing can be provided. When the pump operates
the chamber gets filled with liguid, When the pump 15 started again, the water stoned
in the chamber flows (o the impeller. When the pump stars, 4 mixre of water and
air is formed in the casing which gets discharged into a separator (a widened portion)
where air gets separated and flows out through the delivery pipe. The airfree liguid.
them flows back to the casing. The process continues 1l whole of the air is evacuabed
from the casing. The pump will then stant functioning normally.

Q5 e) Centrifugal pump: (01 marks each)
) Static head (H,):- 0
& -
( Manometric Head (H,,) :-2 - - 0

) Mechanical Efficiency:-?
0

(Mechanical Efficiency :-

0
Q5 f) Ideal Indicator Diagram of Reciprocating pump:- (sketch-02 Marks, Explaination-02 Marks)
/ " 0 -
0 0 L = L L
)!
DELIVERY STROKE
g D c| _lr
I | hy
g | el |
g R, _______.;i_;
r A B| M T
& STROKE ¥ 103m
T H,,, SUCTION STROKE |
l | STROKE LENGTH " l
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?7 & - -)!
2- 0
-7
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0
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* 7 L] o L]
E 0 0
-MN*N ?21D>")N% ; (
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E 7 Po2N% ; (
- " o
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i.e work done by pump a Area of indicator diagram
Q. 6 Attempt ant TWO of the following
a) Working of Reciprocating Pump:- (Sketch-02, explain-02 Marks)
. . "
0 0 # /
0 0
0
—f—»
Ve Dil]:;/gg i CONNECTING
lROD

/é:/

SUCTION
L TPIPES N\

SUMP LEVEL
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Q6 c)i)

Given :d =50 mm =005 m; V=15 m/s and v = 6 m/s.
(@) Force exerted by the jet
We know that cross-sectional area of the jet,

a= 3 x @ =7 x (005 = 1964 x 107 m’

and force cxerted by the jet.  F = wv;;: - v) _ 981 x (l-mxglg;’]x 15 (15- 6) |
= 0265 kN = 265 N Ans. 02 Mark
(b) Work done by the jet

We know that work done by the jet
W = Force x Distance =265x 6 = 1590 N-m = 1590 J Ans.

(c) Efficiency of the jet 01 Mark
We also know that efficiency of the jet,
_2(V-vv _2(15-6)x6 _
n 7 sy = 0-48 = 48% Ans.
01 Mark
( Spear:-/ 0o - 0 4 (
$ 7/
' $ E
$$ (I
O# 0"
(02 Marks)
Breaking Jet:- E $$ '
/ 0o - $ * .
' ' / # $$
0 / 0 -

(02 Marks)



